The conserved RGxxE motif of the bacterial FAD assembly factor SdhE is required for succinate dehydrogenase flavinylation and activity.
Succinate dehydrogenase (SDH) is an important respiratory enzyme that plays a critical role in the generation of energy in the majority of eukaryotes, bacteria, and archaea. The activity of SDH is dependent on the covalent attachment of the redox cofactor FAD to the flavoprotein subunit SdhA. In the Gram-negative bacteria Escherichia coli and Serratia sp. ATCC 39006, the covalent attachment of FAD to SdhA is dependent on the FAD assembly factor SdhE (YgfY). Although mechanisms have been proposed, experimental evidence that elucidates the molecular details of SdhE-mediated flavinylation are scarce. In this study, truncation and alanine swap mutagenesis of SdhE identified a highly conserved RGxxE motif that was important for SdhE function. Interestingly, RGxxE site-directed variants were not impaired in terms of protein folding or interactions with SdhA. Purification and analysis of SdhA from different mutant backgrounds demonstrated that SdhE interacts with and flavinylates folded SdhA without a requirement for the assembly of the entire SDH complex. SdhA was also partially active in the absence of SdhE, suggesting that SdhA is able to attach FAD through an inefficient autocatalytic mechanism. The results presented are of widespread relevance because SdhE and SDH are required for bacterial pathogenesis and mutations in the eukaryotic homologues of SdhE and SDH are associated with cancer in humans.